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There are a number of irradiation experiments (UV) plotted which 
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Materiala and Method4 

The principal cultures used are lieted in table 1. Xn summary they 

represent three distinct mutationa which lead to the loss of ability to 

ferment ga&aotoae (Lederberg, E., 1950). The Gall- and Galb- stocks are the 

result of a single mutation to (-1 in each case, while the Gal*- stocks 

represent two independent mutations to (0) whoee identity is baaed upon the 

observation that no(+) recombinanta have been obeerved in nore than 11,000 

prototrophio recombinanta from croosee between them and upon the s~lnonymoue 

behavior of the at&e in transduction experiments. These three loci are closely 

linked to one another as indicated by the data in table 2, but the order of 

the loci is not specified. 

In addition, each of these loci is knmn (L&!lerCberg, E. and Lierkberg;: 

J 0. 1953) to be closely linked to the Lp or latent phag4 locus of 9. crli K-12. 

Three alleles are known to exist at the Lp locus; (1) Lp+, overtly lysogenic 

and showing evidence of free phage in cross brushes with Lp* fnrms, and resistant 

to lysia by free lambda phage, (2) Lpr , not overtly Jysogenic and shsring the 

presence of free phags in CZOEW brushes With -Lps forme, but reaistant to lysis 

by free lambda phage, (3) Lps, not lyaogenfc , and being lysed m lysogenized by 

free phage. 

More extensive delineation of the interrelatfonship af these loci 

has not been feasible until recently and it is hoped that with the aid of a 

ney method of d$+$ishing the minue recpmbinants that mapping of this region 

may be accampliahed. 

Another locue which has a dfrect bearing upon the problem is the locrta 

contolling resistance to lambda-2, the lytio mutant of la&da. This lrtcus, Lp2, 



0 
‘t 

has an epistatia effect upon event8 controlled by Lp (Lederberg, E. and 

Lederberg, J.., 1953). Thus a change from Lp2* (lsmbds-2 sensitive) to LP~~, 

(lambda-2 resistant) results in a loss by the cell of the ability to adshrb 

lambda as well as lambda-2. Sensitivity to lambda by a cell therefore can be 

masked by the presence of the L allele of Lp2. The Lp2 10cus is not closely 

B linked to either Lp or to aup of the galactoae lmi in queetion. 

Methods of cultivation and media used were as detailed in Lederberg, 

J. (1950). Liquid cultuivations were ln penassay broth medium, with & without 

added aeration, solid media used were of DE base, either with ti without added 

sugar, or for crosses, a synthetic form of EMS, ENS was nasd. 

high tittiered lysates of cultures were prepared after tho nethod of 

Weigle and Delbtiak (195 ) by inducing lyais of penassay gr,awn cells by laeane of 

Irradiation with small doses of ultraviolet. The UV was adinistered to saline x 

suspehsions of the ceils and the cells subsequently diluted with 2X penassay 

broth and incubated vi&h aeration until maximal clearing was obtained, 

Lytically grown lambda was obtained by infecting the sensitive cells 

by exposures to lambda prepared by the Lwoff technique, discarding the super&t- 
\ 

tants after the adsorptIona a&resuspending the sedimented cells in nutriunf 

saline broth. The hSB suspensions were then incubated tith aeratirs until 

maximal clearing was obtained. 



Table I 

List f& pertinent culturee 

Culture Genolme 
lc-12 F+LPITLPZD :--I 

~518 

W50 

v811 

W902 

w1210 

~1436 

i lor1924 

w2175 

E W2281 

W2342 

w373 

F+JCLacl-Gal; Lpi+ Lp2' 

s'M'"~i-Ga14- Lpi+ .yp2' 

F-T-L-X%- "4.2" LP~+L~~~ 

l?+M-La< Gal;-Lpf Lpz8 

~+~-ThYLaal-Ga4-Lpl*L~2~ 

lf+BfLacl-Gal4-LI?lrLp2* 

P+ga12-Lp~+&$ 

F+M-Lacl-Gd2-Lpl%p2* 

hac~l-GaJ~-Lpl+Lp~~ 

F+BI~t~eu~~Galllipl*Lp28 



Table 2 

Becmbiuation 'between the 08laot me lenativee 

crass Minim Bumber of Percent 
Prptatrmhic Recombimta (+) Recombinant 8 

xl+ Gal 1' X rGa12- (1) 1300 0.13 
I’) s (‘) (2) 6517 0.06 
cy < c?? (3pDs&Q 

11620 3 . 
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in fimra &i are c?‘btai.red. Si~io; ear& or’ Ktiese nutatiaris tr, gal- ie capab)e 

of reverse mutation the data shown in fisllre 1 have been corrected ior the 

number of revetisious by subtraxti;lg this nuinber as determined frnm control. 

platinga with no added lysate. Piwe 1 shows that with insreasixg amounts 

& ad&d lysate there is a lfrr, -ar ircr~zase in the aamber of galectose 

fermenting papillae per sluta. IU addition, figure 1 indicates tnat lambda 

sensitive cult-.nes amear tc: be more capable of showing the effect of added 

lywtf3 tkn 1 y~ogerdc cultures cr cnltures cerryi~ a nm-plaque-formiug 

type of lam’bda. 

k/hell lysatoe qf gal- cultures are mixed with the various gal- cells 

and plated upon galactcse medium results si~;?lar to those shown in table 3 

are cbtained. Each of the lysates ni the @L- is capable of evokiug galactcse 

fermenting pc*illae uayrn plates spread with the other gal- ceil types but not 
. 

with plates spread with ~11s cf ?ts cwn type. ‘Eke ability tc &sduce gal+ 
. 

clones In other gal- bat nnt ~itti cells 02 ty@e corres$bnCs to the differentiatinn 

nf thase gal- mutatinns by YecqabititinixA analysis. Evidence cnqlsentizlg 

this ia 3r?ovn iu table ti which shnws that the ability tn evoke papillae b-it8 

calla of txse 2s rast!:rad ‘by rsrarse sutatinn. Prosanably pheaoty-ic reversions 

secnnd locus who30 act inn m5nic:, k16 acti.U nf i&e iirst gelie. Reveroinns of this 

second class should not be able to evoke papillae frcsr ceils of type. Such 

reoersio;ie as tae latter have ~6 as yet beeu WvestiEated. 



Table 3 
Interaction of Gall-, Gal20 and GaQ- 

0 G 

,Cellq 

Gall- LP+ 0-i 2' - 176' 43 8 

2 2 m - 405 

Gd2- Lp+ (1) 14 52 11 43 
(2) 20 - 10 3;6 

Ga14- LB+ (1) 

132; 

89 

z; 
417 
394 

* &tumber d paplll.ae>er plate, 0.1 ml lysata plated. 
Between 10" and 10y cells plated 

liable 4 
Bestaration by Beveree ktation of the Ability to 

IPraneduqe Previously &mtransduclble Loci 

LMU8+ AdUtion 
@ lL?3) Reversfan Revereion Lsaate 

@%- Gall+ 91 0 646 

GaIL2- Gag91 10 96 
Gal2 $2 6 552 

oEiL4* Gal+ % 5 
Ga$'+#8 

204 
291 

*Number of gapillaegper plate, 0.1 ml lysate plated 
Between 10 and 10 cell8 @&Oti. 



Bxaminatfcn of the other characterietica of the cells transducad to 

gal (+) by 1ysQIe exposure has uniformly shown no changes in any of them with 

the exception of the induction of lysagenicity in the lam&k rensitlve forms. 

Direct atteqts to eransduce other factors have been uniformly negative. A 

w ol’ the rtvilable data ir given in table 5. In connection with the 

negative results in attesr;?ts to transduce rylose and lactose loci it should be 

noted that both xylnee and lactosa containing media have some eelective value 

far galactoee fer*tlng cfonee. 

Transduction in X-12 thus far haa be8n found to be limited to several 

galactose loci closely linked to the latent phee lcue, Lp. '&es8 loci fnolude 

Gall, Oal2. hl3, Gal4, Ga16, and pweibly eeveral more that have not as yet been 

claooified. The exporinents rsportsd here will CISC~~A only @all, #al2 and Gal4 

although some observations on Gal3 and kI.6 have been made. Hot all loci 

contnolling galactose fermentation are tramducible. Cae occurring in W2312 will 

be mentioned later, and another induced by capper treatment by Helem +ere haa 

been found. 

The transductione described above have been effected by means of 

lysates parwed by the Lwoff technique of inducing lysis with a small doe8 of 

ultraviolet. Lyeatea prepared by lytic growth of the phage on a eensitive cdtW8 

ap?are.ntly have no tranadu&ng activity and have loet the transducing activity 

included in the inoculum. The h-ability of this type of lysate to transduce is 

demons&rated by th8 results given in table 6. 

!Ihe ueceseity for lambda adsorption fw transduction is illustrated by 

the results given ia table 7. When the varioue gal- are foun& coupled with the L 

allele of Lp2, a combinx&ion which is incapable d adsorbing eith8r laabda m 

lambda-2, transductiona are not obaemed. The preeance of' this allele of Lp2 doea 



not interfer in the Capacity of a culture to &Ye rise to gransducing lyEMkt88 
frapsdwb/c 

aad the transducibility of a,gal- locus found coupled with LpZr is demonstrabls 
Pa 

when a suitableficross is made and a gal- Lp2* recombinant obtainad. 

Recovery of the transducing activity of a lysate bg the method of 

mixing lysate snd cells ok plater appears to be good in the case of lysrdgenie 

culture@, the variation being 1888 than two-fold over a thousand-fpld change in 

the number cii cells plated (figure 2). This is not the case when the added 08118 

are k3mbd.a 88ZIBitiY8, the Variation bef:g in this case top csr three-fold greater 

OV8r a similar range of C811 conc8utratiour. It should be noted again that t he 

lazbda B8Il3itiY8 CdtlZ86 eve approXiRiat8ly ten-fold or DIN8 transduotians at 

any cell d8n6itfy. and that&%&the relationship of the activitier on the two 

tyaea of oells is not known. fehe rat ic of number af transduatioks to phage 

content of the lysates approximates lQW7 for lysbgenie assay cells, about 10B6 

for s8rtSitiYe CellB, dfiEtkXD 

blt8rIX%tiVely to IUiXiXIg cells and lysate On plate8 the transducing 

activity of the lyfmtes q be adsorbed upon cello and the 42811~ then plated out 

on agar. !Table 8 giV88 same IndiCatian of the adsorption of the traneducing 

sctivity aud 8180 80me indication of the adsorption of ths phage under the same 



; a<-;. ,'L --.I!/. 
Effect of the Lp2 hUu8 oZI *+rdUCibilt~ 

--,.>'i. .i.(-l71-. -5 *- <a_ 
b%ctoe* beus bio Adaition .-Wild lps08 b68t8 

Oall- Lplz Lp2' 1' 426+ 
aal,- Lpi Lp2r 1 2 

20 356 
14 14 

89 296 
SO 57 

' hIIber8 of $X&l ?Y Between lo8 an 10 
per plate, 0.1 ml l.yldL&e plated 

68118 plated. 

~LOcll6 
Laq 

Table # d 
Other Looi tested but not farurd Tr8nrducible 

Bhmb8r of hR8rim8ntIS "ulturea Invo%ved 
.4 w112 

(Ear a- glyc) 

'- Leuc 

Hethionine 4 

1 

3 

W1678 

~1736, Wl436 

58.161, W81L, W1821, W518 

w1692, Wl920, W2063 

?. ‘i i, . c 



gable $6 
Actian of Lytically &awn lambda In hnuhctian 

T 
Xmeriment hltnre aa Addition 

228 w750 3' 
title Lambda Lmhe(2.4 x lo+0 lambda/ na) 

2' 
w 518 
WI75 ; 8" 

239 w750 2 0 
W518 13 8 
w2175 6 2 

254 w750 - 3- 
~518 - 6, 
~2281 - 9+* 
W2373 - 6+* 
w811 a 39** 

'.I * lhgbgg dl~p;~~;~per pfate, 0.1 ml ly=te PUted. 
. I- , .a 



Nnber of Cells Plated 



Table 8 
Adetjrption af the tianaducing Activity from Lyaatee 

Adsorbing mage Cell 
Cdl8 Tit&r Tit 

x 109 
"$ &3t Ada. 

Percent Adsorbed 
2nd Ads.* 3rd Ads. 

Phage'Prans. x10 9 Traps 

Gal49 LP" (1) 2.5 0.71 60 79 SO 41 16 46 

(2) 3.9 0.55 52 33 - ” - ” 

Gal49 Lp+ (1) 14 0.10 - 79 

(2) ~3 16 - 72 - 56 - 0.0 

(3) 14 0.10 - 97 * 

Ga12- Lp+ J8 6 - 35 - 33 - 0.0 

Gall- Lp+ 18 6.5 - 45 - 100 0.0 

* 'phe supernatant f&n the first adebllptlan was decanted 
and an equivalent volume of ire& lysate added. Slmllarly for the third 
adsorption. Assays were made of the amount of material rem&&g in the 
srrpernatants. TItera &pen are for the phage-lysate adsorbing mixture. 
Lw fl.4\1~ e+ptiiet& ILZUVIJ~U~ Gdy- Lp" GsJGy 04 FC beffr'ketd w6J tubde IL 
sowe Lr~~uce~. ~t-t-d tcwy ,c.. ixr~c CGSJCJ L.,GJ luw. htcb 1007,- pwJw,&'y 
d *i b br (+.& I-L&- /i,k..l &-tuth., LYLI LtrcdivrJ h’v-atc&’ LJ h-c ~JL of +v-n . 



Same af the papillae evoked by lysate cxpoaure have e proper&y whioh 

distingufahea tham at once frcm,apcntanecua reveraicna. !!!hat la, they are 

unstable fcr galactcse fermentatlcn end segregate (0) cells over many single 

cclcny transfers. !Phe artara frequency of unstable transducticna anri the 
c 

nature of the aegreganta will be taken up in-plater section9 it ia necessary 

tc mention them ACM in order to consider the realtionahip between the 

transducing agent end the phage lmbda. It la alac aecesaery at this time 
&.y..L 1r1: *.I 

tc mention acme ape&al oulturea encountered during the anelyaia cf the 
, 

aegreganta mentioned above. llheae &&&;;i"cnlturea are aotable fcr the fact 
/, .a- 

that they give rise to lyaatea by the Lwcff t&nique in which.the ratio cf 

tranaduoticn activity tc lambda plaque fcrirmiDg activity is much clcser tc 

unity than is fcund in the usual cultures cf K-12. 'These cultures will also 

be considered in a later secticn and it will suffice to aey here that exposure 

of a p9pulstion cf gel- cells tc one of these lyaetes Can result in the 

transduction cf several percent of the cells to gal+. 

The data in table 9 indicates that when lamda sensitive cells are transduced 

the resultant cells end their gal- aogreganta hove far the most pert become 

lyscgenized. b&en Lpf forma are transduced they also may become lyscgenized, 

but much loss frequently than aenaitivea. &wever, these results mey be 

misleading since the platinga involve large quantities cf p!* 
9 

e and it cannot 

be certain that lyscgenizaticn was not priar cr subsequent to transduction. 

Mh8A the transducticna are made with the apecfal lyaates mentinned above, Beaulta 

such as those ahcwn in table 10 are obtained. Under canditicna where cne percent 
have been 

af the cells mnm transduced to gel+ the transducticna have become lyacgenized, 
the same 

or Lp,':while the gal- cells in Ma emironment have remained lambda aenaitive. 



Table 9 
Correlation of Lyaagenizaticm with !Eranaducti~ 

Locus transduced Lyaate .. ~~arluationa 
and LPI k7enctvDo mum0 L3umber Percent Lx$ 

Segmaganta 
Smber Percant La, + 

y .; ' ' \>‘ a I .j, A., 
+ a Gall- Lp1 wild 23 87 1 100 

B+- 24 75; 7 100 

@2- 12 58,’ 0 

Wl4- 22 n[ 9 100 

(=2- LPIS wild 13 85 13 85 

gall- 20 95 20 95 

gn14- 23 100 23 100 

wild 18 100 

Wild 0' 28 50 

gall- - - 44 86 . 

gal40 - - 40 83 

GaQ- Lpi' wild 18 100 

.6+- 19 100 

ga&- - - 45 100 

wild 

gal20 - 

I 29 3.1 

18 5.5 

Totals 154 86 267 89 



Table 10 
C~relati~ cf Transduction with Lyaogenlcity using Lyeates 

Giving a Hi& I'recruencs cf Tranaduoticn 
Cells Post &umber cf Colaniea Observed 
Exposed Expcaure 
40 Cell Titer Gal- Cal+ Gal- Pertialls lsaed Total 

Br 0th 4.1 x lo9 3280 0 0 3280 

HFT lyaate* 3.5 x lo9 2801 3mm 

~iA&icA cf CchAie9 &fter HFT LYSat0 bhm3-r9 
CdW &umber af Numbers+cf Calcniea cf Each Claae 

e Colonies Exml~ed LD" LP LPr 

31 

Gal+ 26 0 23 3 



The cccurrenoe cf stable transduction8 amcng the varicua auabinaticnr 

cf transductiona possible irr indicated w the data showy in table 11. With 

but six ercepticna the difference between expected and observed fequency cf 

stable gal (+) cn the tranaducticn plates is sufficiently great not to require 

atatiaiical treatncnt. IA setting cut this data it has been asapmed that the 

only source cf stable (+) cn the platee is from apcntanecua reversiona and 

that the use cf. a AC lyaate additicn plate aa an indicator af the number cf 
r&“-,+-J~ 

apcntanecu8,f-B adequate in thi8 aensle. It ir notable that tranaduotionu 

invclving gall and gal4 are nearly all stable and it will be’ remztered that 

lyaatea af these cultures have less papillee prumting activity upon cne 
UT-+ another than,, other oulturea. Thea% two loci are rekdkdy distinguimhable by 

crcaaing teat end by use cf the KFT lyaatea mentioned abcve. IA the other 

ccmbinaticna cf tranaducticna possible stable traaducticng cccur, varying in 

frequency from leae than cne percent to mere than 50 percent. , 

The aegregante frcm the unatable_t+nrducticna #n be olaaaified far locus 
, :: 8 

by three separate methods: (1) by the lyaate by which they are &‘trsasdoqdaced 

(tranaducticn t&t), (2) by that locus which cannot be transduced to (+) via 

a lyaate (lyaate teat), (3) by alleliam test in crossing (crceaing teat). 

In classifying the wegent it ‘will be ccnvenient to refer to the &gin cf 

the locus by specific terma. -- By hcmctypic will 

be designated the locus cf the 0911 trana#duced to (+O, by heterctypic will 

be designated the (0) locus (if any) cf the transducing lyaate, end by hcmb 

hgterctypio will be designated cultures with the loci 61 both t&a@duced sell 

and transducing lyaate. 

Since the crder cf eegregaticn frcm a trana~uced cell can not be apecifiec 

withcut micrcmsnipulative means the anal$si~ of aegreganta frcm a single 

tranaducticn in its absence la without great significance. However, the data 

in table 12 indicate that a single tranadubticn can give rise to all three 

types of segregante, hcmotypic, heterctypiu, and home-heterctyWj 



gel1 
Genotype X&Z 

1 timber an & Stable knsduotinns 
Source d Lydhe 

. Esp’t Oba. Exp’t 9ba. Em’t Qba. &It 03s. - 
2') ?' 

Gall - Lpla l/33 14 - - l/l1 11 o/56 23 1133 29 M&) 130 s?- 

Y\ 7.s 
Ga122*Lpla o/46 15 O/214 27 - - - - o/98 4 9-&e 3ir m 

, 

g" + LPl 171248 21 - 14/83 61 - - - - 14/79 52 I3414 4 I 0 $4" 

'\;pl+ 4/23 6 - 2165 o c - - - - S/56 0 - -q-5) P+ * d 

at,1 
Ga14- LplR 19/835 383 29/72 72 11/472 20 4/128 21 - - tt+p3)l~b 7 m 

3Rs 
Ql+ 411573 133 51/96 96 - - - - - - 2 q(137)G 64 * 

LPlr 31/320 127 - - 31/238 50 - - - - 

Exp't = number of stable expected = A . o 
A& papillae lye&e pkte 

Cba. = number cf stable observed = &a. stable observed x no. Papillae ‘Eraned. 
no. pap. in aample 

Pate: A number c# differeat lymten wxe mplcyed. IA the case af Gal - lyaates, the 
first column rep$esenta lyaatea cf W902, the second colum, Wl2fO. In the case 
of the Gall- Lp cells, the first is W750, the seccnd rJ2343, s protctrcph 
derived from W7 ii 0 
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but It can not be stated that the segr&onshin any sequenae or if sequential. 

The analysis of single segmgant~, from a large number of trandduotlons was 

undertaken to clarify this process, In the initial experiments the transduutlon 

tests vere gerf armed by mixing a portion of lysate from a culture df specific 

locus and the culture to be tested upon EMB galactaee medium, but after the 
I.\‘-:, ,, 

discovery of the IW!I? lysates test for allele wae by cross brush with lysatee of 

this property upon the same medium. 
I! !‘ !. ! -515 

The results e of te,$s of segregantr by transduction test is ..^.._ 

given in table 13 and a aunmsry of the culture8 in thie table which were also 

tested by lyeate test is given in table 14. The agreement between the two tests 

nas oomplete, that is, a culture classified by the fir& method as ga&+- was also 
Ovl-aLb 

classified 3y as this locus by the second tes 
tf 

A summary af the segregant s which 

were tested by all three methods of determination is given in table 15. Agreement 

between the crossing test and the other two tests was also complete. Some indicghion 

of the distribution of the segregant types, as judged by transduction test, can be 

obtained from the distribution data given in table 16. 

With regard to the &oseing data given in table 15 it will be noted that 
arc 

no crossing data for gall- segregantr fs reported or crosses of heterotyplc segregants 

from gall’transductions by gall- teetera,+t!hi.~ because a suitable stock is not yet 
.- ;,-+ :+ 

available. W2373, a hiat- leuc- gall- made by transducldng ~1765 to gall- has not = 
7 -.’ been fo&d!‘sufficiently fertile in croasea vith M&h- stocks to warrant its usem A 

new TX’Bl- (also Bet) gall- also made by transduction to (-> may prove suitable. 

It shculd be noted ttit the number of prototrophio recombinant8 given in table 15 

is probably low by as nuch as 25 percent since in many instances only the smaXZ~% 

plates with the smallest number of prototrophiu recombinants were counted in mmW 

experiments involving many replicate plates. 



Table Pa 
hdysis of %iCY?CW%Ilt6 b_v ~~s~uoti~ Asaag. Sw~mexy. 

kture of Wpe of Ggmgant 
criginal Homo&pit? Wmrat~i c** Hem-hetsrot~io*+* Total 
Transduction 

Wild type on Gal- 169 0 0 169 

Gal- on Gal- 24ot85.4) 37( ?..I 4(1.4) 281 
44BW 37&r-$ wdw 450 

* having the &I.- locus of the transduced oell 
** having the Gal- lows of th9 tramduci~ lysate 

*** havie the Gal- loci of both traminduced cell and transducing 
lysate. 

Table 14 
Analysis of Segregantr by Lysate Test. Sumuwy. Agreement +tween 

l&sate Tests and Traaedaction Tests was CmrAete 
astare of the 
cnigi=-l Htmotypio Hetarotypic Homo-hetarotypio Total 
-~-~ 

Wild type on Qal- 21 0 0 21 

Gab on Gab 39 is 19 0 58 

80 3s If 0 76 



0 CrD 
by Transduation test, Lysate tert 

original huber of Claseification by 
Transduction Segreg=ts Transduction Lysate Cr0rri~.test 

test test II HomotsPia X Heterotsmio 
blo. (+) Tot. Rot. No.(+) Tot. Brat. 

o&l2- --x Gau+-LpS 5 (1) Qa14- 0 2786 3 3183 

13 n H 

?4- 

II 0 0 3483 2675 23 2 34n , (4) 
; i 

0 5952 z2g 
(5) 0 5000 1’ 891 

2 0; QF2- @5’ 7 zg 0 1988 
19 0 1187 

- 

. Gal2’ J &%14-Lp+ 4 (1) y4- aal- "4 0 16104 3 1389 
(2) 0 5730. 1 164 

:2; " H ; 0 0 12848 3358 0 1 202 17l 

t'-FT 3 1:; 5l2- Y- t 11200 0 827 
10608 0 nf3 

(3) ” II 3 5000 0 409 

4 Wild 
-a 

b12-L~* 
4 

(1) (2) Gf2- Y- 0 7805 
0 4992 

4 
Wild ---3~ &+-LP+ 4( 1) 0 4070 

(2) 
hl2' 

n 
y- 

0 
(30 

:, 
I 0 

(4) I 0 6988 

/ 'Wild --f Gal49LP* 4 3 %14- wL4- 0 896 
I 0 918 

g; :: II a 0 0 1134 863 



16 
Table B 

Distribution J& the Se~ewt "hes & Tnmsductian Assq 

Traminduced So-urce ** Lys&ae 
cell Wild ty-pe Gal, - Gal,-(W%Z) oalo-(w1210) Gall,- & I- 

Gall- L&W2343) lti G&- - 18 Gall-, 5 Gal,- - PO 8eg. fOUd 

~pl+(w750) 16 Gal,- - l8 Gal,-, 1 Gal+- 18 Gal,-, 3Gal,- no seg. * 

LP18 9GaIl- - 1 GaL- A 6 Gall-, lGal2- 1 Gall- 

GaQ- Lplr(W175) 20 Gal.20 8 Ga+ 
‘; 7 Gsll,- 

~p$+(wlZlo) 15 GaI2- 

Lyle 16 Gal20 20 Gal?- 21 Gal20 
l-'Gal&l,,- 1 Gal&- 

---W.~ 
GaIL4- Lpi+ 20 Ga$- ll8f 16 Gal&- - 

3 Gal,- . 

LPl" 13 G&Lb- nef 18 Gal;- 17 - 3Gal~- Gsl,- 2 Gal-0 Qlr 29 GaQ- ll8f 15 Gar4- b 

3 Ga12- 

naf - lib segegahts fourxi 



Cultures giving 1yslraLes with the BipT property have been prepared for each of 

the gal- loci which have been given consideration to date. These cultures have 

the common property that each is derived from the transduction of a gal- Culture 

by a lysate of ga12-. It is not known whether the transduction8 themselves of this 

type are capable of giving rise lpltr to HF!l? lysates or not, but the HFT stocks thus 

far obtained have been segregants from such transductions. Whether the transduction8 

of galg- by other cultures gives rice to HFT eegregants is not known, but one in8~~aIXe 

-iin which the transducBion of ga12-by g&11- resulted in an unstable (+) which had 

HPT property 3QiXiW has been encountered. Some idea of the frequency with *which 

the EFT occur can be obtained from the following. I& ‘$$e case af;transductions of 
.:2 g/-w ,i 

gall- by ga12-, out-of 28 gall- eegregante examined 3’ had this property and of the 
i .,t.-.. 

heterotypic gal2 -, one out of five examined was HET. In the caee of transductic\ns of 

gal&- by gal2-, of 31 gal&- eegrewants tested one wwz HFT, while of the three hetero- 

typic ga12- tested one wae HFT. In the above tests eegregants which had been pwffied 

through several single colony isolations were used. Since the EFT cultures segregtie 

Bl?T. lines it is possible thattthe above estimatious are lr?w. 

Attempts to obtain (+) cultures with HFT pro&ty by reversion of (-) have been 

unsuc$s)tful in the limited attempt6 made thus far. !Phie ton may be in part due to 
d 

the fact that the EFT Cultures segregate XFT lineereince it was not known at the time 

of examination that this was the case a?@ the WT reversions obtained could well haYe 

been from hFT components of the culture. The conYersicnx of a XFT culture m to 

m is fairly rapid and the HFT cultumes are easily lost. An one occasion it was noted 
jhPY 

a a culture which had been on stock slant only a few weeks had changed such that 

of ten colonies tested 4 were found to be WT. The UT cultures which ram3 are derived 

from #FT lines have not been investigated except in %B instance& In addktion to 
v ldi’T property (or possibly no activity at all) the 6egregant6 were in;nne case _ 

aop,g- t3S?~dB&~~~i6@4We~++=6ofa 

gal- type which was not transducible except by ax a lysate of an unstable gal(+). 

In one case ( and the negative results in the other case8 can possibly be eqlained 
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by the contam!ination of the H3’T Cultures with BF’T cells) =X9X gal (+) reversions 

of in HFT culture were found to be unstable for gal(+) and segregated (-) which were 

d the same (-, type as the reverted locus. The examinaticn of more HYT cultures to 

to determine the relatirnship between duplication of certain loci and EE’T property 

& id in progress. 

The lyeate of the HIV stock8 which have been prepared thus far have not had 

high phage titers althcugh they have been prppared in a manuer which gives high 

titered lysates in &FT atocke. Whether this indicate6 a lower yield per bacterium of 

plaque forming particles or different Condition6 for induction is not kmwn at the 

present. preliminary experiments to determine the yield of EFT particles per bacterium 

are regarded with reservation since the purity of the culture with regard to AFT cell8 

was not known. 

The HFT lysates have been used principally for allelbsm tests. Transduction8 

can alsr! be made via these lysates and the resultants studied. This has not been L-.. 

carried very far. The data in table l$ indicate that transduction6 by EDT BP6ates 

are not appreciably different from those of Z@T lysates as regard6 ocCurrence of 

stable tramsdUCticn8 and distribution of segregants. 

The HFT lysates can be used for transduction from gal(+) to gal(-) and have 

proved of value in creating new sbocka. Table l$ lists some of the informtrti~ 

available on the stocks trysduaed to (-). Since the completion: of the table gall- 
s* 

and galz- Lps T-L-il’ Het,$ave been prepared. The (-) stocks prepared thus far have 

been made starting with Lps cultures. The resulta& cultures may be Lps, Lp+ or LPr= 

In geLera the procedure has been to mi# HFT lysate and cells on BlB(O) and incubate 

fe’12-$8 hour6 and then to streak out the growth and Search for gal (-1. cm other 

occasion8 eXamiIU%tion of single Colonie6 from cell populstions exposed to hTT ly6ate 

has been used. 



Tab&e 18 
!J?ransduction by HW ~ysater. %$Wuti on of the Segregante by 

%‘r&msducti on $889 
Tran6induced mw6at8 
Cell Genatme Gal,- Gal,,- GE&,- 5 Y 

lCP%kl1- 
2 G,al - 

1 Gall: Gal20 

9 Gall- 

Gal20 Lpl+ 6 Gall- I 
3 Gd2- 

8 Gal*- 

1 Gal,- GE&,- 
4 Gal40 

Gal40 LPI+ nnt dme 

+ CUt of 2. total of 18 tmumductions ( cx transduutions 
and spontaneous pagillae) analyze& like difference 
between the number of segregacts reparted and 18 
represeats the number of stable papillae observed. 



Table 17 
!Caaned”aFi onm to hability $h Perment ‘alactose 

, 3. ._.. ; -, L 
Culture * Galact oee Y esultant 

!lkansduced 
Lpl GenotsPe Locus Transduced LPI Genotme Catunent 

LP8 O,l, LP+ s r 8 distinct (-) obtained 
from single colonies 

? 2 distinct (-9 obtained 

+andr 2 dietinct (0) obtained 

~1673 

wl765 

w2252 

LP6 

8 

LP8 @%- 
Gkl12- 

r? 2 distinct (0) obtained 

r 2 distinct (0) obtained 

3 


